MICROCHIP

SY88029L

2.5G/10G Dual-Rate Burst Mode Limiting Post Amplifier
for XG-PON, XGS-PON, NG-PON2 OLT Transceiver

Features

Dual-rate Operation 2.5G/10G for XG-PON,
XGS-PON, NG-PON2 OLT Receivers

Optional 1.25G/10G Operation

Adjustable Decision Threshold Level for BER
Optimization

Wide Differential Input Range: 5 mVpp to
1800 mVpp

High Sensitivity:

- 3 mVpp in Continuous Mode

- 10 mVpp in Burst Mode

Fast SD Deassert or LOS Assert Times:

- 110 ns Typical; 150 ns Maximum in
AUTORESET Mode

- 3.5 ns Typical in MANRESET Mode

- 3.5 dB Typical Electrical Hysteresis
Selectable LOS or SD Status Signal Indicator
TTL-Compatible JAM Input with Internal Pull-Up

Output Polarity Inversion, Crossing, and Output
Swing Control

Low-Noise Swing Programmable CML 10G
Outputs with Integrated 45Q Termination
Impedance

- 30 ps Typical Rise/Fall Times

Integrated Input Switch for RC Time Constant
Control

Wide Range Power Supply: 3.3V +10%
Extended Temperature Range: —40°C to +95°C
Available in a Small 4 mm x 4 mm QFN Package

Applications

.

XG-PON, XGS-PON, NG-PON2
10Gigabit Ethernet

8 Gbps and 10 Gbps Fibre Channel
SONET OC192; SDH STM64
WDM/DWDM Systems

Markets

.

.

PON/FTTx
Datacom/Enterprise/Telecom
Storage Area Networks
High-Performance Computing

General Description

The SY88029L is a dual-rate 2.5G/10G burst mode
limiting post amplifier designed for use mainly in
XG-PON/XGS-PON and NG-PON2 OLT receivers.

The SY88029L contains a high-sensitivity input stage
followed by a 25G/10G rate detector/noise
discriminator  block  with user-programmable,
wide-range SD assert/LOS deassert threshold levels
that enable optimized system reach. Typically, 3.5 dB
of electrical hysteresis is provided to minimize LOS or
SD chattering caused by noisy input signals, especially
if the noise discriminator is disabled. A logic-level
control pin is provided to enable user selection of a TTL
LOS or SD status indication signal.

The SY88029L provides fast SD assert and LOS
deassert times over the entire differential input voltage
range of 5 mVpp to 1800 mVpp.

The SY88029L provides a user-adjustable decision
threshold circuit to optimize BER in noisy applications.
By applying an external control voltage, the decision
threshold can typically be adjusted from 35% to 75%
from the nominal 50% threshold when the circuit is
disabled.

The SY88029L provides an integrated 20 kQ input
termination and a switch to add a 10Q parallel to it for
RC time constant control. The CML output has a 45Q
internal termination. The post amplifier features output
swing control, pre-emphasis, and polarity inversion to
simplify PCB layout. A TTL-compatible JAM input is
provided to enable a SQUELCH function by feeding
back the LOS or SD signal. The JAM input disables
only the post amplifier output.

The SY88029L operates from a single +3.3V power
supply, over temperatures ranging from —40°C to
+95°C.
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1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

SUPPIY VOIRAGE (VGG +vveertermriemtienitt ettt ettt ettt ettt et b et sh e et e e e bt et e e bt e et esae e et e sbeenarenee e 0V to +4.0V
Input Voltage (DIN+, DIN=) ....ceiiiiiiiiii ettt ettt r et er et ebesneeree e Vee — 1.8V to Ve
CML OULPUL VOIAGE (W QUT) -+veeveermrrerrrearemieesiteesiee sttt ste sttt e ettt e et e eneenee s Vee — 1.0V io Ve + 0.5V
LVTTL INPUE VORAGE........eeeeieiiee ettt et et er e et e e s e e e s ne e e e e e sne e e s anneeeenreeenns 0V to Ve
LOS/SD_LVL VOIBGE ...ttt ittt ettt ettt ettt st b e et eae e e e Vee — 1.36V to Ve
Lead Temperature (SOIAErNG, 20 SEC.) ....uiiiiiueeeiiiieeitieeeeiee et e e st e e st e e st e e e steeesneeeesseeeeaneeeeaseeesreeaaneeeeanneeesnneeean +260°C
StOrage TEMPEIATUIE (Tg) . . uvteurerreitii it ettt ettt ettt et b ettt b et e bt st sbeenae e e beesaneene e e —65°C to +150°C

Operating Ratings t

SUPPIY VORAGE (VG0 --venveemeremeeiee e e e s e +3.0V to +3.6V
AMDIENt TEMPEIATUIE (T4) -+t veerureetie ittt sttt ettt ettt b ettt et b e et e b et et e bt e et e nbeesaneenbeeeaneenneean —40°C to +95°C
JUNCHON TEMPEIAtUIE (T ). oo e s s —40°C to +125°C
4x4 QFN-24 Package Thermal Resistance

LS L1 N | PSSP PT PR PPPTOPP PPN 61°C/W
= TP USSP OPP PP PPRPP 30.5°C/W
MOISTUIE SENSIIVILY LEVEL. ... ettt e et e e e e st e e st e e smseeesateeeanteeeanneeesnseeeennneeeaneen MSL1

T Notice: Permanent device damage may occur if absolute maximum ratings are exceeded. This is a stress rating only
and functional operation is not implied at conditions other than those detailed in the operational sections of this data
sheet. Exposure to absolute maximum ratings conditions may affect device reliability.

¥ Notice: The data sheet limits are not guaranteed if the device is operated beyond the recommended operating
conditions.
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TABLE 1-1:

ELECTRICAL CHARACTERISTICS

Electrical Characteristics: Unless otherwise indicated, V¢ = 3.0 to 3.6V; T, = —40°C to +95°C. Typical values at
Ve = 3.3V, T = +25°C unless otherwise indicated.

Parameter Symbol Min. Typ. Max. Units Conditions
Power Supply
Supply Voltage Vee 3.0 3.3 3.6 \% —
— 98 123 ND_CTRL Low
Power Supply Current lce mA
— 112 139 ND_CTRL High
Additional Pre-Emphasis lpg o 10 12 mA | PE ON
Current
DC Signals
LOS/SD_LVL Voltage LOS/SD_LVL |V¢gc—1.0V — Vce — 0.6V Y, —
Reference Voltage for Vv . Ven— 195 . Vv 90 pA maximum current
Input Terminations REF cc— = source/sink
Pre-Emphasis Level
Setting Input Voltage PELVL 0 1.25 25 A
Cross Point Adjust
Setting Input Voltage CPA 0 1.25 25 A
LVTTL Signals
LVTTL Input HIGH v 20 . . v JAM, LOS/SD_SEL,
Voltage IH ' POL_CTRL, SW_CTRLA1,
SW_CTRL2, CPA_CTRL,
LVTTL Input LOW v v MANRESET,
Voltage IL - — 0.8 AUTORESET,ND_CTRL,
RC_CTRL, 1G_SEL
LOS/SD Output HIGH
Level VoH 2.4 — — Vv —
LOS/SD Output LOW VoL L L 05 Vv o
Level
CML Output
. . . Vip 2 18mVPP Note 1
SW_CTRLA1 SW_CTRL2
Differential Output Vv — 380 — Vv LOW LOW
Voltage Swing oD — 560 — mVep | Low HIGH
— 750 — HIGH LOW
— 850 — HIGH HIGH

Note 1:

parameter and vice versa.

@

Vop is measured with 50Q load to V.
Amplifier in limiting mode. Input is a 200 MHz square wave.
Measured using K28.5 pattern, V\p = 10 mVpp.
Measured using K28.7 pattern, Vg = 10 mVpp.
SD is the opposite polarity of LOS. Therefore, an SD assert parameter is equivalent to a LOS deassert

This specification defines electrical hysteresis as 20log(SD assert/SD deassert).

7: Al SD assert (LOS deassert) level, SD deassert (LOS assert) level, and hysteresis specifications listed
above are specified using a 1010 pattern.

DS20006056A-page 4

Downloaded from AFFOW.Com.

© 2018 Microchip Technology Inc.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

SY838029L

TABLE 1-1: ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, V¢ = 3.0 to 3.6V; T, = —40°C to +95°C. Typical values at
Ve = 3.3V, T = +25°C unless otherwise indicated.

Parameter Symbol Min. Typ. Max. Units Conditions
. . Output powered down
Sc')flft‘zregt'sav'vﬁ”tp“t DC VoDorF — 100 120 | mVpp |(ND_CTRL = High,
9 9 Detection Mode)
CPA not used, V|p =0V,
Differential Output Offset VOFFSET — — +80 mV | SW_CTRL1 = High,
SW_CTRL2 = High
Output Rise/Fall Time
(20% to 80%) t/t — 30 35 ps |Note 2
Deterministic Jitter tiTTER — 3 — pspp |Note 3
Random Jitter — — 1 — psrms | Note 4
Single Ended Output 7 40 45 50 0 .
Impedance o
Differential Voltage Gain AV(DIFF) — 46 — B |—
Single-Ended
Small-Signal Gain Sa1 o 40 o B -
DIN Input
Differential Input Voltage
SWIng VID 5 —_— 1800 mVpp —
. 20 . KO Switch open, RC_CTRL
Single-Ended Input 7 Low
Impedance ' B 10 B o |Switch closed, RC_CTRL
High
LOS/SD
JAM Enable/Disable ¢ L L 2 ns | —
Time JAM
SD Deassert or LOS
Assert with Auto Reset tAUTORESET 75 110 150 ns —
Enabled
MANRESET Pulse Width tMANRESET 5 — — ns —
SD Deassert or LOS t . . 5 ns | —
Assert with MANRESET RESET
SD Assert Time/LOS t L L 5 ns Noise Discriminator
Deassert Time ON Disabled, 15 pF load

Note 1: Vgp is measured with 50Q load to V.
2. Amplifier in limiting mode. Input is a 200 MHz square wave.
3:  Measured using K28.5 pattern, V\p = 10 mVpp.
4: Measured using K28.7 pattern, V|p = 10 mVpp.
5:

SD is the opposite polarity of LOS. Therefore, an SD assert parameter is equivalent to a LOS deassert
parameter and vice versa.

This specification defines electrical hysteresis as 20log(SD assert/SD deassert).

7: Al SD assert (LOS deassert) level, SD deassert (LOS assert) level, and hysteresis specifications listed
above are specified using a 1010 pattern.

o
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TABLE 1-1: ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, V¢ = 3.0 to 3.6V; T, = —40°C to +95°C. Typical values at
Ve = 3.3V, T = +25°C unless otherwise indicated.

Parameter Symbol Min. Typ. Max. Units Conditions

SD Assert Time/LOS ) — — 7 (10G) ns | Noise Discriminator
Deassert Time ON_ND _ _ 15 (2.5G) Enabled, 15 pF load

RLOSLVL =10 kQ, Note 5,
SDDeassert/LOSAssert | | 55 — 3.3 — mVpp |Note 7 LOS/SD_LVL =
Level -

Vee — 1.0V

RLOSLVL =10 kQ, Note 5,
SDAsser/LOS Deassert | | g — 4.7 — | mVpp |Note 7 LOS/SD_LVL =
Level — Vv 1

cc— 1.0V

RLOSLVL =10 kQ, Note 6
LOS/SD Hysteresis HYS 0 2 3.1 6 dB  |LOS/SD_LVL = Ve —

1.0V

RLOSLVL =5 kQ, Note 5,
SD Deassert/LOS Assert Note 7
Level LOSA sk - 4.0 — | ™VPP |0S/SD LVL = Vg —

0.8V

RLOSLVL =5 kQ, Note 5,
EDASSG”/ LOSDeassert | | o, ., — 5.8 — mVpp |Note 7 LOS/SD_LVL =

evel —

Vg - 0.8V

RLOSLVL =5 kQ, Note 6
LOS/SD Hysteresis HYSs, 2 3.2 6 dB  |LOS/SD_LVL = Ve —

0.8V

RLOSLVL =25 kQ, Note 5,
SDDeassert/LOSAssert | | 55 — 5.3 — | mVpp |Note 7 LOS/SD_LVL =
Level <

Vee — 0.6V

RLOSLVL =25 kQ, Note 5,
SD Asser/LOS Deassert | | g — 7.9 — mVPP |Note 7 LOS/SD_LVL =
Level < vV 06V

cc—0.

RLOSLVL =25 kQ, Note 6
LOS/SD Hysteresis HYS, 5 2 3.6 6 dB  |LOS/SD_LVL = Ve —

0.6V

Note 1: Vgp is measured with 50Q load to V.

Amplifier in limiting mode. Input is a 200 MHz square wave.
Measured using K28.5 pattern, Vg = 10 mVpp.

Measured using K28.7 pattern, Vg = 10 mVpp.

SD is the opposite polarity of LOS. Therefore, an SD assert parameter is equivalent to a LOS deassert
parameter and vice versa.

This specification defines electrical hysteresis as 20log(SD assert/SD deassert).

7: Al SD assert (LOS deassert) level, SD deassert (LOS assert) level, and hysteresis specifications listed
above are specified using a 1010 pattern.

o
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TEMPERATURE SPECIFICATIONS

Parameters ‘ Sym. Min. Typ. ‘ Max. ‘ Units ‘ Conditions
Temperature Ranges
Operating Ambient Temperature Range Ta —40 — +95 °C |—
Junction Operating Temperature T, — — +125 °C Note 1
Storage Temperature Range Ts -65 — +150 °C |—
Lead Temperature — — +260 — °C Soldering, 20 sec.
Package Thermal Resistances (Note 2)

) 0,a — 61 — °C/W | Still-Air
Thermal Resistance, 4x4 QFN-16LD -

Y5 — 30.5 — °C/W | Junction-to-Board

Note 1: The maximum allowable power dissipation is a function of ambient temperature, the maximum allowable
junction temperature and the thermal resistance from junction to air (i.e. Tp, T;, ¥ a). Exceeding the
maximum allowable power dissipation will cause the device operating junction temperature to exceed the
maximum +125°C rating. Sustained junction temperature above +125°C can impact the device reliability.

2: Package thermal resistance assumes that the exposed pad is soldered (or equivalent) to the device's
most negative potential on the PCB. W g and 0, values are determined for a 4-layer board in still-air num-

ber, unless otherwise stated.
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2.0 TYPICAL PERFORMANCE CURVES

Note:  The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore outside the warranted range.

£ o
§ 8 3.20 @
%" 7 300 'g
g’ 5 2.60 E
E‘ 4 \\ 240
- 3 220
: 0 2 4 6 8 10 12 0
Ruosiu. (KQ)
FIGURE 2-1: SD Assert/Deassert and FIGURE 2-4: 10G Eye Diagram with CPA
Hysteresis vs. R; og v with Continuous Mode Enabled (CPA_CTRL = High), CPA = 0V.
Input Signal.
T
FIGURE 2-2: 10G Eye Diagram (Vy = FIGURE 2-5: 10G Eye Diagram with CPA
20 mVpp). Enabled (CPA_CTRL = High), CPA = 1.6V.
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SY838029L

3.0

PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 3-1.

TABLE 3-1:

PIN FUNCTION TABLE

Pin
Number

Pin Name

Description

VREF

Reference Voltage Output. Typically V¢ — 1.25V. Limited source/sink capabilities. To
be used for input termination/biasing only.

2,5

GND

Negative Supply Rail. Connect to the PCB negative power supply plane that is also
connected to the ePAD.

DIN+

DIN-

Data Inputs. Internally terminated to VREF with 20 kQ. AC-coupled only. SY88029L
has an internal switch that allows to short the 20 kQ resistor with a 10Q resistor.

ND_CTRL

Noise Discriminator Control. LVTTL input with internal 25 kQ pull-up resistor. Connect
to VCC, keep floating, or apply a high LVTTL signal to enable ND. Connect to GND or
apply a low LVTTL signal to disable ND.

RC_CTRL

Input RC Time Constant Control. LVTTL input with 25 kQ pull-down. Leave open or
apply low level to open the internal switch and use 20 kQ to get a long RC time
constant. Apply a high level to close the switch and short the 20 kQ with a low resistor
to get a short RC time constant.

AUTORESET

Automatic RESET. LVTTL Input. This pin is internally connected to a 25 kQ pull-up
resistor and defaults to HIGH. When this pin is left floating or a high LVTTL signal is
applied, the AUTORESET function is enabled and SD deasserts or LOS asserts
within 110 ns (typical) after the last transition of the burst input. When this pin is LOW
or tied to ground, the AUTORESET function is disabled and the SD deassert or LOS
assert must be forced by using the manual reset function (MANRESET).

MANRESET

Manual RESET. LVTTL Input. Apply a high-level signal to this pin for 5 ns to reset the
LOS/SD signal within fewer than 5 ns. If the AUTORESET function is not used, this
manual RESET function needs to be used to deassert the SD or assert LOS. This pin
is internally connected to a 25 kQ pull-down resistor and defaults to LOW.

10

CPA_CTRL

Input Crossing Point Adjust Control. LVTTL input with internal 25 kQ pull-down
resistor to GND. Leave open or apply low TTL to disable the crossing point adjust
function. Connect to VCC or apply a high TTL signal to enable CPA function. Apply a
DC voltage at the CPA pin to control the eye crossing.

11

CPA

Crossing Point Adjust Positive Side. To use crossing control, apply a high level to the
CPA_CTRL pin and apply a DC voltage from 0V to 2.5V on the CPA pin to adjust
signal crossing. The internal reference (negative side) is at 1.25V.

12

SW_CTRL1

13

SW_CTRL2

Output Swing Control. LVTTL inputs. Allows the user to select between different
amplitudes of DOUT+/-. See Table 1-1 for details. These pins are internally connected
to 25 kQ pull-down resistors and default to LOW.

14

PELVL

Pre-Emphasis Level. Apply a voltage within the range of OV — 2.5V to set the
pre-emphasis to be applied to the output signal. OV provides maximum pre-emphasis
and 2.5V provides minimum pre-emphasis. Connect to VCC to turn off PE.

15,18

VCC

Positive power supply input. Bypass with a 0.1 uF capacitor in parallel with a 0.01 pF
low-ESR capacitor to GND as close as possible to the VCC pins.

16

DOUT-

17

DOUT+

CML Outputs. When JAM disables the device, output DOUT+ is forced to logic low
and output DOUT-is forced to logic high.

19

1G_SEL

Selects the Data Rate of the Low Speed ND:

Floating or Low: 2.5G ND selected (default).

High: 1.25G ND selected. Performance with 1.25G selected is similar to 2.5G
performance. Contact Microchip for more detail on 1.25G performance.

DS20006056A-page 10

Downloaded from AFFOW.Com.

© 2018 Microchip Technology Inc.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

SY838029L

TABLE 3-1:

PIN FUNCTION TABLE (CONTINUED)

Pin
Number

Pin Name

Description

20

POL_CTRL

Signal Polarity Control. LVTTL input with internal 25 kQ pull-down resistor to invert the
polarity of DOUT+/-.

POL_CTRL = LOW (left open, tied to GND or low-level signal applied): No polarity
inversion.

POL_CTRL = HIGH (tied to VCC or high-level signal applied): DOUT- becomes the
true output and DOUT+ becomes the complementary output.

21

LOS/SD_SEL

LVTTL input with internal 25 kQ pull-down resistor. Allows the user to select between
whether LOS or SD is outputted on the LOS/SD pin. Also controls the polarity of the
JAM input. When SD (regardless of the noise discriminator status) is selected, JAM is
active-high and LOS/SD operates as signal detect. Conversely, when LOS is
selected, JAM is active-low and LOS/SD operates as loss-of-signal.

SD selected if left open, tied to GND, or low LVTTL applied.

LOS selected if tied to VCC or high LVTTL applied.

22

LOS/SD_LVL

Voltage Input. Sets the Loss-of-Signal/Signal Detect Threshold Level. A resistor
(RLoswyr) from this pin to VCC or a DC signal between V¢ — 0.6V and Ve — 1.0V
sets the threshold for the data input amplitude at which LOS/SD will be asserted
(resp. deasserted).

23

LOS/SD

LVTTL Output. Signal Detect (SD) asserts high when the data input amplitude rises
above the threshold set by LOS/SD_LVL. Conversely, loss-of-signal (LOS) deasserts
low when the data input amplitude rises above the threshold set by LOS/SD_LVL.

24

JAM

LVTTL Input. This JAM input acts as a squelch function and switches its polarity
depending on LOS/SD_SEL status. When LOS is selected, this pin is active-high.
When SD is selected, this pin is active-low. To create a squelch function, connect JAM
to LOS/SD. When JAM disables the device, output DOUT+ is forced to logic low and
output DOUT- is forced to logic high.

Note that this input is internally connected to a 25 kQ pull-up resistor. In case LOS is
selected without using the squelch function, it has to be connected to a low level to
enable the output.

EPAD

ePAD

Exposed thermal pad. Must be soldered to PCB plane connected to the negative
supply rail. The recommended via array is needed to remove heat from the device.
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SY838029L

4.0 INPUT AND OUTPUT STRUCTURES

Vee
Vee
i
45Q § § 45Q
DIN+ {] DOUT+
20kQ 4 bout-
Veer
20kQ
DIN- [}
10Q 10Q @
RC_CTRL =
FIGURE 4-1: Input Stage, AC-Coupled FIGURE 4-2: Output Stage.
Only.
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SY838029L

5.0 FUNCTIONAL DESCRIPTION

The SY88029L is a high-sensitivity, high-bandwidth,
burst-mode, dual-rate 2.5G/10G limiting post amplifier
with integrated rate detect function designed for use in
XG-PON, XGS-PON, and NG-PON2 OLT transceivers.
It operates from a single +3.3V power supply across
the extended temperature range of —40°C to +95°C.

The device features a wide bandwidth input buffer that
can detect signals with data rates ranging from well
below 2.5 Gbps to 12.5 Gbps and amplitudes as small
as 5 mVpp. Figure 5-1 shows the allowed input voltage
swing.

DIN+ 900 (mV)
x X X x Vis (mV)
DIN- 2.5 (mv)

1800 (MVep)

DIN+ — DIN- Vip (MVpp)

5 (MVpp)
Vis and Vp Definitions.

FIGURE 5-1:

The signal coming out from the input buffer continues
through the limiting amplifier block, a pre-driver block,
and the output buffer. The part has two modes of
operation depending on if the noise discriminator (ND)
incorporated in the signal detect block is enabled or
disabled.

If ND is disabled, the amplifier let signals at any data
rate from DC to 12.5 Gbps go through.

If ND is enabled (rate detect mode), the part will let only
2.5G and 10G data rate signals, whichever is detected
(with a certain margin), go through.

The SY88029L has a selectable LOS or SD status
output signal that can be fed back to the JAM input to
perform the squelch function for output stability in the
absence of a valid input signal. LOS/SD_LVL sets the
sensitivity of the input amplitude detection.

In applications where the noise is not evenly distributed
between the high levels and the low levels of the signal,
the zero crossing point (decision threshold) can be
adjusted using the CPA pin to optimize the BER
performance of the link.

The part also features output signal amplitude
adjustment and pre-emphasis. The output swing can
be programmed using SW_CTRL1 and SW_CTRL2.
Output pre-emphasis is activated by applying a DC
voltage between 0V and 2.5V at the PELVL pin.
Figure 2-6 and Figure 2-7 show output swing vs
SW_CTRL1 and SW_CTRL2 settings.

5.1 Input Amplifier/Buffer

Figure 4-1 shows a simplified schematic of the input
stage of SY88029L. The SY88029L has a 20 kQ input
termination to VREF in parallel with a switch that can be
closed by setting RC_CTRL to high and shorting the
20 kQ with a 10Q resistor to bring the RC time constant
much lower to allow for a fast receiver settling when the
input data switches from a strong burst to a weak burst
and vice versa. The high sensitivity of the input stage
allows signals as small as 5 mVpp to be detected and
amplified. The input amplifier allows input signals as
large as 1800 mVpp.

5.2 Output Buffers

The SY88029L has a CML output buffer designed to
drive 50Q impedance transmission lines and is
internally terminated with 45Q to VCC. Figure 4-2
shows simplified schematics of the output stage.

5.3 Signal Detect/Loss-of-Signal

The SY88029L generates a user-selectable signal
detect (SD) or loss-of-signal (LOS) TTL output. LOS is
used to determine whether the input amplitude is too
small to be considered as a valid input. LOS asserts
high if the input amplitude falls below the threshold set
by LOS/SD_LVL and deasserts low otherwise. LOS
can be fed back to the JAM input to perform the squelch
function to maintain output stability under a LOS
condition deasserting the true output signal low without
removing the input signals. Typically, 3.5 dB of LOS
hysteresis is provided to prevent chattering.

When SD output is selected (LOS/SD_SEL set to low)
on the LOS/SD pin, SD is asserted when the differential
input signal amplitude exceeds the level set by the
LOS/SD_LVL. The JAM operation is inverted when SD
is selected.

5.4 Signal Detect/Loss-of-Signal Level
Setting

The threshold of the input amplitude detection can be
set by either connecting an external resistor (R osivL)
between VCC and the LOS/SD_LVL pin or by applying
a voltage between Ve — 0.6V and Ve — 1.0V to that

pin.

55 Hysteresis

To prevent LOS/SD signal from chattering when the
amplitude of input signal oscillates above and below
the sensitivity level set by the voltage level at the
LOS/SD_LVL pin, the SY88029L provides typically
3.5 dB LOS electrical hysteresis, which is defined as
20log(VIN o5 _peassert * VINLOs_assert). Because the
relationship between the voltage output of the ROSA to
optical power at its input is linear, the optical hysteresis
is typically half of the electrical hysteresis reported in
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SY838029L

the data sheet. In practice, the ratio between electrical
and optical hysteresis is found to be between 1.5 and
1.8. Thus, 3.5 dB of electrical hysteresis corresponds
to an optical hysteresis within the range of 1.7 dB to
1.9 dB.

5.6 Signal Crossing Point Adjustment

To optimize the decision threshold level, and so the
BER of the optical link where the noise is unevenly
distributed between the high and the low levels, the
SY88029L provides two pins for output signal crossing
point adjustment (decision threshold) control.

The output signal crossing can be adjusted by setting
the CPA_CTRL pin to high and applying a voltage
between 0V and 2.5V to the CPA pin. 0V will set the
crossing to 35% and 2.5V will set it to 75%.
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SY838029L

6.0 PACKAGING INFORMATION

6.1 Package Marking Information

24-Lead QFN* Example
XXXXX 88029
WNN 943

Legend: XX...X Product code or customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
@ Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator ()
can be found on the outer packaging for this package.

e, A, V Pin one index is identified by a dot, delta up, or delta down (triangle
mark).

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information. Package may or may not include
the corporate logo.

Underbar (_) and/or Overbar (7) symbol may not be to scale.
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SY838029L

24-Lead QFN 4 mm x 4 mm Package Outline and Recommended Land Pattern

TITLE
24 LEAD QFN 4x4mm PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | QFN44-24LD-PL-1 | UNIT | MM
2.50+0.05 PIN #1 ID
Pin 1 Dot —~—— 4.00 BSC ——®= ™ Exp. DAP
By marking /
] os00x00s] (JU U U U U /
2 D r 7
3 ' D) R0O.20 (+ 2 *
o ase RS S
) - *
0.500 BSC
3 Y J_(]
'Cnnnnnn
- 2.5000
Ref.
I0P VIEW BOTTOM VIEW
NOTE' 1, 2, 3 NOTE: 1, 2, 3
4810,02
100000,
[ COm
0.850+0.050 I e
1 =2 = S
]0.05]C _DDDDDD_%: = r =
SEATING PLANE 1
0.203+0.025 - 8 o D —
§ - —
SIDE VIEW =
(IRIRARERERI
l— 610,02
324400
20%0,0

RECOMMENDED [ AND PATTERN
NOTE! NOTE' 4, S
1. MAX PACKAGE WARPAGE IS 0.05 MM
2. MAX ALLOWABLE BURR IS 0.076MM IN ALL DIRECTIONS
3. PIN #1 IS ON TOP WILL BE LASER MARKED
4, RED CIRCLE IN LAND PATTERN INDICATE THERMAL VIA. SIZE SHOULD BE 0.30-0.35M IN
DIAMETER AND SHOULD BE CONNECTED TO GND FOR MAX THERMAL PERFORMANCE
S. GREEN RECTANGLES (SHADED AREA) Indicate SOLDER STENCIL OPENING ON EXPOSED PAD
AREA, SIZE SHOULD BE 1.00x1.00 MM IN SIZE, 120 MM PITCH.

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging.
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SY838029L

APPENDIX A: REVISION HISTORY

Revision A (July 2018)

+ Initial release of SY88029L as Microchip data
sheet DS20006056A.
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NOTES:
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SY838029L

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

PART NO. _)I(_ 2|(_ _|)g %
Device Voltage Package Temperature  Special
Option Processing

Device: SY88029: 2.5G/10G Dual-Rate Burst Mode Limiting
Post Amplifier for XG-PON, XGS-PON,
NG-PON2 OLT Transceiver

Voltage Option: L = 3.3V Only

Package: M = 24-Lead 4 mm x 4 mm QFN

Temperature: G = —40°C to +95°C

Special Blank =  91/Tube

Processing: TR = 500/Reel

Examples:

a) SY88029LMG:

SY88029, 3.3V Voltage
Option, —40°C to +95°C
Temp. Range, 24-Lead
QFN, 91/Tube

b) SY88029LMG-TR: SY88029, 3.3V Voltage
Option, —40°C to +95°C
Temp. Range, 24-Lead

Note 1:

QFN, 500/Reel

Tape and Reel identifier only appears in the
catalog part number description. This identifier is
used for ordering purposes and is not printed on
the device package. Check with your Microchip
Sales Office for package availability with the
Tape and Reel option.
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NOTES:
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR,
AVR logo, AVR Freaks, BitCloud, chipKIT, chipKIT logo,
CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo,
JukeBlox, KeeLoq, Kleer, LANCheck, LINK MD, maXStylus,
maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip
Designer, QTouch, SAM-BA, SpyNIC, SST, SST Logo,
SuperFlash, tinyAVR, UNI/O, and XMEGA are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

ClockWorks, The Embedded Control Solutions Company,
EtherSynch, Hyper Speed Control, HyperLight Load, IntelliMOS,
mTouch, Precision Edge, and Quiet-Wire are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any
Capacitor, Anyln, AnyOut, BodyCom, CodeGuard,
CryptoAuthentication, CryptoAutomotive, CryptoCompanion,
CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average
Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, INICnet, Inter-Chip Connectivity,
JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB,
MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation,
PICDEM, PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon,
QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad /O,
SMART-L.S., SQI, SuperSwitcher, SuperSwitcher Il, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan,
WiperLock, Wireless DNA, and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

SQTP is a service mark of Microchip Technology Incorporated in
the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip
Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology
Germany Il GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.
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